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camp 1 woman was killed and 30 or more peo le were 

was blown down, of which a t  least a third will be a total 
loss. 

An unusual feature of the storm noted in this section 

injured. It is estimated that 2,000,000 feet o f timber 

&-3-/. s7 g. Tp++. 
G R E A T  ICE S T O R M  OF NOVEMBER 26-2Y Ih 

'MASSACHUSETTS.  

A shallow barometric deprcssion (30.10 inches) i-iowl- 
oped during the ni ht  of tho 36th-37th owr  the Atlantic. 
directly south o f  Nant.ucket. This depression \vi is  
formed in a bend of tho isobar of 30.20 iiiclies surrounding 
an anticyclone (30.50 inches) central over the mouth (-if 

the St. Lawrence. The grdients were therefow for 
northeast to north winds over New England, with rain 
and snow, depending upon the tcinperature. Thc 
northern IIIQEI gave way somewhat during the 2i th ,  and 
by the morning of the 28th a large cyclone with central 
pressure 29.50 inches in southwestern Virginia occu ied 

%tlantic Jtates and the western portion of the Canadian 
maritime provinces. By this time the snow of trhe first. 
depression had changed t.0 rain, which was general from 
Virginia to the Mame coast, snow falling only in the 
interior of Maine. The Virginia cyclone moved north- 
eastward to the Stlantic south of New England by the 
morning of the 29th, and continued in IL course to the 
northeast over the Atlantic. So much for the weather 
maps during the stom eriod. The followin is uoted 

Boston, Mass.: 
The storm cauaed a enowfall of over 2 feet in northern Kee Eu&jml, 

and heavy rain with some snow in the southern portion of Eiew England. 
Over an area of perhaps 3,600 square miles, 60 milea weat and north 
from Boston, this heavy rain froze aa it fell for pr ta  of three days. 
mulling in the most severe ice storm within living memory. Ham 
fell for many h o w ,  with a temperature of 2 6 O  (F.) and a total precipi- 
tation of more than 3 inches of rain. 

Over this large area, chiefly in northeastern Mmxwhusetts, where 
the rain froze 88 it fell, the damage robably exceeded t.hat of any 
starm on record in the erne territory. %e loss to telegraph, telephimc, 
and electric lighting companies ia estimated at over 6 million dnllrry, 
while more than 100,OOO trees were ruined. The value of. the 1utte.r i d  

W c u l t  to compute, but would probably reach 5 nr 10 llullion dullw+ 
more. The Im of this great number of beautiful trees in cities nnil 
towns is irreparable. 

ea occurred off the coast, the wind8 in the ice area 

. the chief came of the great damage. The weight on the wires is sail1 
to have been about 2 tom between telegraph p o h ,  2,700 of which 
polss fell on one rsilroad in the 80 milea mmedmtdy west of Boston. 
The area of destruction was bounded on the north by the region where 
the preci 'tation was entirely snow; and on the south and weat by the 
region w& the win did not. freeze. 

racticall the whole of t.he New England and Mi f; dlv 

from a letter t.o the e $. itor from Mr. Roya $ 3  Ro bins! 

while several 
did not exceed 3 f? mila per hour, so that the actual weight of ice MW 

Dr. C. F. Brooks and Mr. G. F. Howe, writing in the 
Bulletin qf the Ameriean dleteorological Society, give the 
following account of thcb storm as experienced at  
Worcester, Mass. : 
Even the "oldest inhabitant" admits the ice s t o ~  of Kovem-ber 26- 

29 was the worst that has been known in this section. The Ice and 
sleet which collected on Than ving Day were practically gone when 

Saturday morning the sky WBB covered mth  a thick, snowy. alto-etrstus 
cloud. Snow began to fall at 2 p. m. and continued heavily until 4:46 
p. m., when it changed to ram. The temperature of wet ~ ~ r f a c e ~  
remained below freezing and the rain froze. formin a crust on the mow. 
Sunday it rained till afternoon. when deet pf moderate rain fell 
intermittently. The temperature fell to 25" F. in the evening. About 
10 . m. it started to rain steadily. By Monday morning the ice which 
ha8formed on the trees was near1 an inch thick on exposed branches 
and many of the u per ones had troken off and fallen to t h ~  ground 
The rain continue$ all day Nonda with the rising north-northeast 
wind, and the temperature just berow freez' By 5 . m. it was 
dangerous to walk along thp street, so mangimbs a n f m r e s  w r e  

A wdd night followed. Sleet rattled and rain pattered and the 
ice-laden trees creaked continuously. With the pamay of each roaring 
gust, down crashed at  branches from trees. The ow clouds were 
intermittently lighte%y vivid green flashes from trolley wheels. A t  
daylight a thunderstorm with pmk flashes of IQhtning awakened the 
peo le to a scene of sad destruction. Pelting ram and sleet continued 
to xnve by a t  high s pl"d The heavy rain which fell Monday night 
did not freeze as muc as that which fell previoudy, except where the 
wind waa unintewupCd, 88 the lowest tem erature waa 28. This water 
combined with a new fall of If inches o?sleet and the revioua ice, 
covered thorou hfares with 5 inches of slush and water. h e  thunder- 
storm on Tueday morning announced the a proach of the end. By 
Tuesday noon there waa hardly a tree that id not lost a t  least onc. 
@-sized branch. Ice on cxposrd ordinary insulated electric wires 
about one-fourth inch in dianietcr waa mow than 2 inches thick, and 
we- hed upward of 1.3 pounds per foot.' I t  was computed that ice 
on%e side of any dense, unbroken eve rpen  tree 50 feet high and on 
thc- average 20 feet wide would have wighed 5 tons. Large crew 
were kept bus keeping the main thoroughfares cleared of the debria. 
'Me hones, egctric lighta, telegraphe-everything waa out of order. 
Whore lines of telephone and trolley olea were snapped a t  the base. 
cri pling both services. For da 's trofieys did not run in many places ant! trains were hours late, aa t i e  crews had to stop to remove poles 
from the track. Schools were cloeed and mail service was badly mter- 
rupted. Several people were injured by falling branches and ice, and 
a number of horses were killed. The damage in Worcester wae esti- 
mated at several hundred thousand dollars. 

The total precipitation which fell in the 76) hours of the storm was 
4.05 inches as collected in the rain gage on the roof of the main buildin 
(.'lark Universit . Of this, 0.28 waa melted snow. and about 1.k 
melted sleet. (Yn the followmg day, bright sunshine soon relieved 
unbroken branches of some of their load of ice, though not without first 

further damage to some trees by expanding the ice on over- 

of this ice storm em to have been due to a 
large sup ly of cold air flowing ~outhwards, and of warm air going 
northwar& above it. The cold mind at  the surface, aa is usual when 
sleet or ice storma occur, formed a barrier over which the warm wind 
had to rise. It was this rising and the coneequent cooling by expansion 
which reduced the vapor capcity of the wind aloft and thus roduced 
rainfall. The two currenta m this case were eurprieingly well fdanced. 
The temperature of the lower one did not rise enough above freezing 
to prevent the continued formation of ice, while the wind above, after 
the first fal l  of mow, remained continuousl 80 much above free- 
that all the precipitation from it was in the Lrm of rain. 
. I t  interestmg to note that the conditions which gave the big ice 
etorm here abo caueed very severe ice storms in Oregon and Waallington 
on November 20 and 21. said to be the worst since 1916, and destroyed 
thoueands of orchard tws. 

the starm started. Friday was ?? rilliantly clear >dl late afternoon, and 

railing.. 

-A. J .  H .  
A N A L Y S I S  OF S U M M E R  P K E C l P l T A T i O N  A T  MOUNT 

IJy W. A MOORE and DONALD COHLETT. 
i f  o,:.neil l'dlcgv, 511. \ ernon. Iowa.) 

VERNON, IOWA. 

The following table gives the results of chemical 
analyses of rains which fell at Mount Vernon, Iowa, 
during the summer of 1921, in parts per million. 

1 A Iece oflce 95inchedlong whlch had fallem from an e l e c t 0  air0 on the m h  
side ofcoed Pond &e picked u An them of Dr. 11. It weighed uactly 1 paind 
The we was 1.R t6 2 inches thicg and 1.3 t%%che.s wide. 
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NOTES, ABSTRACTS, AND REVlEWS. 

nlirrrr Frederica Boerner. 

R e  regret, to announce the death of Miss lhdcrica 
Roerner, at Vevar, Ind., on October 27, 1921. 

Miss Boerner was the daughter of Charles G. ant1 
,Josephine Boerner. She came with hcr arcnts from 

practically her lifetime in that place. 
On the death of her father in 1900, she succeeded him 

as cooperative \\reRther observer, and has niainf,nincd thc 
record with a few unimportant lapses due to illncss for 
upward of 20 years. To the efforts of father and daugh- 
tcr, there is preserved to southeastern Indiana a pra(8t.i- 
cally unbroken record of t-he weather since 1865. Aside 
from her interest in kee ing watch of the wtxt8hcr, Miss 

and religious affairs of her home city. Shc. paswcl riwng 
respected and loved by all wlio knaw Iier. 

Ohio to Vevay when she ww R mere chi r rl and spent 

. 

Boerner found time to ta R e an a.ct.ivc. interat in the social 

ANNUAL MARCH OF TEMPERATWKE I N  SAMOA. 

lly 0. :~NC.E?JREISTI.:H. 

[AhstmXed from Jlffmrologiarh6 Icituchri/l, Feb., 19’21, pp. 47X4.j 

discussion of 30 yaam of ohserva tioris reveals t hr? 
fact, that the niir~unl niarcli of 
ature is similar to the annual 
mny he computed by the forinula 

where h. is the altitude of the sun, t the hour tiuglc. of the 
sun, and d the ap arent rndius of the siin in seconds of 

: i d  sunset. 17 the atmospheric extkkion is taken into 
urcount , the above formula becomes 

arc. The inte ra P has to be computed between sunrisc. 

where q is t4he extinction coefficient. A s  extinction tloes 
not appreciably change the character of the c*urves, we 
ran disregard it. 

The temperntwo follows radiation,’ their a parent 

month. l’hey both show a deep minimum in tho niiddle 
ear and a flat maxiniu!n st, the beginning. 

Of Althoug the i! the sun crosses the zenith of Samoa twice n 
year (Oct.. 30, and Feb. 121, the daily amount of radirttion 
shows only one maximum in Januarvtbscause of the 
rariation of the length of the day. when the ratlintion 
in Samoa diminishes about 1 per cent, the mean monthly 
temperature (with a retardation of one month AS stated 
above) decreases about 0.0273’C. This coefficient rariixs 

difference in phase being equal to from one-ha1 P to one 

- - - - __ - ---- - 
I The author Is hem evklently coarlderlng changes in radlatim due to the changlne 

decUnatlon OI the sun,-not to rha- In the Intensity of solar radiation. EDITOR. 

:it different places 011 the cwrth’s surface. Knowing this 
cxwficient arid the nienn tam erature ol one month for R 

:tccuracy the annuti1 iiiarrli of teniperaturc from the 
:~nnunl  nitmh of radintion.? 

I t .  is iiiic\erstoorl t,hnt such 8 simple relation is to be 
nspact,ed onlv in the uniform tireas of tropical oceans. 
For Smio:i, tho difference he?.wcc.n the corn uted temper- 
:i.t.ure :in11 t.hc ohstvretl onc is less t.hnn 0.1’8. The mean 
niii iunl ani litudo (ohscwcrl) in  Samoa is 1.1’C. The 
result of t. R e investigation of t h  relntion between the 
:innuail march of raiditition tlntl tcni erature is t.he 
following: Island st stions dni i ip  the in 1 uence of short- 
period variations of radiat.ion, while the long-period 
vnriations, although of sinall nmplitude, are very well 
cs reused. The cont.rary is obserred nt the land stations. 

!kiximurn temperature occum in Samoa shortly after 
noon. For two or three hours after thut time,, t.he 
tempsrnture hardly changes, the nwrage change being 
no miore t,han 0.01 ‘C.--J. P. 

cwrttiin stirtion, it, is possib P e to compute with pea t  

CITRUS CROP INSURANCE IN FLORIDA. 
The following excerpts from the Florid0 Qrower and the 

Tanipa TriZJunc will be of interest in connection with the 
question of cro insurance as a possible substitute for the 
expensive smu $ ging operations against frost: 

Crop ineurance ie here at last. A Philadelphia firm * * * rep- 
reeentmg aeveral big fire insurance companies is now prepared to write 
frost imuranm on cl t rua cro AE I underatand it [the repiwentative] 
will write policies on indivifle;al oves or an association may take out a 
blanket policy on the crop of #ita membera. No provkon is made 
for inaunng tww, though that may come another year; it is being 
considered. Insurance appliee only *to fruit actually on the trees at 
time of damage and doe8 not include injury to bloom, the policy auto- 
matically expiring on March 15. No policy e8 into effect until 72 
hours after it hse been Written. I preaume &a latter ie to foreatall 
applications that 2 h t  be made at a time when a freeze may have 
heen predicted b e Weather Rureau. Insurance will be confined 
to the south of d e  northern bordera of Volusir, Marion, and Citrus 
Countiee. Rates will be on a di acale, water mtection having an 
from that up to per cent, the ineuranc~ agent to be the judge M to 
the frat danger. 

Great interest will no doubt be mowed among the growera At  t h io  
announcement. Florida should feel honored that the Ian ia to be 
tried ont here firat. California will probably be comdered another 

influence in the rate making. ?e 7 oweat rate AI be 6 pe’ cent and 

Thb study 05 Lhe relation between the annual mumh of tempetature in Yamw bnd 
r he anniill m m h  of radiation Is a speelllr example of a prohlem which was treated L 
D mcue genpral way for the whole earth by An t In lnnokr  du B u m  Cenhl Mt& 
nruboiouo de ~ o n c c .  for the yesr US. w. BE~BI~S.  in a DBTwT entitled Recherche# 
throfil ue8 anr la dirMbullon dr la chakitfd la mrfucr du. lobe. - l%e pa begins with a 
g?nedbibbgmphlc d~s~nssion, and proreeds to the {%e(.. oF&nulae which 

erent seasons; next the 
Gation of atmospzic absorption ia treated and &%eat reeelved at the surface with 

~ ~ ~ ~ ~ ~ I c ~ ~ i ~ ~ u ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .  at each A mcue latitude d e s i  from 
the equator to the poles by ten-dcgrea interwls the heat M v e d  on the same day in 
dMerent latitiides and )the total heat received ~IIISI the year at differat latitudes 
 re .treated. The’wak is hytant  and foams a m!t~~tanUaI foundation for stadiei 
rirmlar 10 that carried out by ngwhbter.- C. L. M. 

give the heat received at the outslde ol the atmos 

mnt degrees o atmosphw c trans cy diacwsed The formula used by An 


